Time-dependent increase in nitric oxide formation concurrent with vasodilation induced by sodium nitroprusside, 3-morpholinosydnonimine, and S-nitroso-N-acetylpenicillamine but not by glyceryl trinitrate.
Nitrovasodilators is a term used to describe a diverse group of agents believed to exert their vasodilator effect by a common mechanism, namely formation of nitric oxide. The objective of the present study was to test this concept by comparing the magnitude of nitric oxide formation from four representative nitrovasodilators incubated in the presence of rabbit aortic strips (RAS) with the magnitude of nitrovasodilator-induced relaxation of RAS, over the time course of relaxation. The RAS were incubated in anaerobic condition with 100 microM either sodium nitroprusside, glyceryl trinitrate (GTN), 3-morpholinosydnonimine, or S-nitroso-N-acetylpenicillamine in Krebs' solution. Relaxation of RAS by each of the four drugs started at approximately 10 sec and increased with incubation time. Formation of nitric oxide was measurable using a chemiluminescence-headspace-gas method at 0.5 min with sodium nitroprusside, 3-morpholinosydnonimine, and S-nitroso-N-acetylpenicillamine, and formation increased concurrently with relaxation of RAS. In contrast, formation of nitric oxide from GTN was not measurable until 5 min, at which time GTN-induced relaxation of RAS was nearly complete. These data support the concept that sodium nitroprusside, 3-morpholinosydnonimine, and S-nitroso-N-acetylpenicillamine are nitrovasodilator drugs acting via formation of nitric oxide. However, the present study suggests that the mechanism of action for GTN-induced vasodilation may involve the formation of a nitric oxide-adduct, such as a nitrosothiol, rather than nitric oxide per se.